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Experimental Section
Mass Spectrometry and Data Analysis
The digested samples were analyzed on a Q Exactive mass spectrometer (Thermo).
The digest was injected directly onto a 30cm, 75µm ID column packed with BEH 1.7µm C18 resin (Waters). Samples were separated at a flow rate of 200nl/min on a nLC 1000 (Thermo). Buffer A and B were 0.1% formic acid in water and acetonitrile, respectively.
A gradient of 5-40%B over 110min, an increase to 50%B over 10min, an increase to 90%B over another 10min and held at 90%B for a final 10min of washing was used for 140min total run time. Column was re-equilibrated with 20µl of buffer A prior to the injection of sample. Peptides were eluted directly from the tip of the column and nanosprayed directly into the mass spectrometer by application of 2.5kV voltage at the back of the column. The Q Exactive was operated in a data dependent mode. Full MS 1 scans were collected in the Orbitrap at 70K resolution with a mass range of 400 to 1800 m/z and an AGC target of 5e 6 . The ten most abundant ions per scan were selected for MS/MS analysis with HCD fragmentation of 25NCE, an AGC target of 5e 6 and minimum intensity of 4e 3 . Maximum fill times were set to 60ms and 120ms for MS and MS/MS scans respectively. Quadrupole isolation of 2.0m/z was used, dynamic exclusion was set to 15 sec and unassigned charge states were excluded.
Protein and peptide identification were done with Integrated Proteomics Pipeline -IP2
(Integrated Proteomics Applications). Tandem mass spectra were extracted from raw files using RawConverter 1 and searched with ProLuCID 2 against human UniProt database appended with microprotein sequences. The search space included all fullytryptic and half-tryptic peptide candidates with maximum of two missed cleavages.
Carbamidomethylation on cysteine was counted as a static modification. Data was searched with 50 ppm precursor ion tolerance and 50 ppm fragment ion tolerance. Data was filtered to 10 ppm precursor ion tolerance post search. Identified proteins were filtered using DTASelect 3 and utilizing a target-decoy database search strategy to control the false discovery rate to 1% at the protein level. Figure  S10 ). HEK293T cells were co-transfected with C11orf98-FLAG and NPM1-HA. 48 hours post-transfection, cell lysates were subjected to immunoprecipitation using anti-HA agarose beads (mouse IgG beads as control). Bound proteins were eluted and separated by SDS-PAGE. NPM1 and C11orf98 proteins were visualized by Coomassie staining.
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Figure S12. C11orf98 microprotein was identified in public protein interaction database. Searching IP-MS raw data of NPM1 (from Mann's dataset and Gygi's Bioplex) and NCL (from Gygi's Bioplex) revealed multiple A) spectral counts and B) peptide fragments of C11orf98 microprotein.
